Since particulates are a sort of air pollution and seriously impact on environmental conditions, a considerable amount of programs to assess and control air pollution are regarded, since there are only a few studies on dust deposition in Iraq and since there have been drought conditions in last few years. In the Iraqi Kurdistan region, an experiment on dust accumulation as indoor and outdoor air pollution was undertaken in Erbil City and surrounding areas from November 2008 to April, 2009. The amount of deposited dry dust in the deferent studied location and surrounding area was between 9.1 and 48.3 gm.m 2 . per 2 months. The results revealed that the concentration of some chemical characteristics like total acidity, total alkalinity and sulphate ranged between 7-33, 50-88 and 15-180 mg/l respectively. Also determining elements in accumulated dry dust such as nitrogen, phosphorus, potassium and sodium ranged from 20.3-95.3, 6.3-2.06, 8.02-66.7 and 0.9-43.6 mg/l respectively. However, heavy metals including Zn +2 , Fe +3 , Cr
Introduction
The source of dust storm of the Iraqi Kurdistan region originates from the middle and southern desert of Iraq. There are five major regions where dust originates from: the Desert area, the southern coast of the Mediterranean Sea, north east of Sudan, the Arabian Peninsula lower Volga and north Cocas in Russia [1] . The dust has been coming to Erbil governorates from the middle and southern part of Iraq and the eastern Saudi Arabia deserts. Sand and dust storms in Iraq have laden the wind dust that is now pushing across the Gulf [2] . A few papers have been done on the dust deposition (dry deposition) either by local or foreign workers from Kuwait, Jordan and Syria. Only single papers were published in Iraq dealing with the dust deposition. Also, there is little information on dust deposition in other countries [3] . Countries covering the dry deposition and acid rain caused by storm and its transport from country to country for example from Iraq to Turkey and from Japan to other European countries and some Asian countries [4] .
In the present time and in dry conditions, the phenomenon of dust storm either in the Iraqi Kurdistan region or in Iraq has increased. Therefore it has attracted various attentions [5] . However, little information is available on the quantity of dust emission from source. The aim of this study is the evaluation of dust deposition -outdoor and indoor -at different locations within Erbil City and some of its surrounding areas.
Materials and methods
In this study five locations were selected in Shorsh, Erbil-Kirkuk highway, ErbilMosul highway, Bahirka village and Erbil-Kirkuk highway indoor house, for experimental purposes referred to as sites 1, 2, 3, 4 and 5 respectively. In the field for dust collection a bucket and funnel were used, they were fixed on the roof, afterwards the dust fall was collected and weighed every two months which was determined as recommended [6] . Total acidity was determined as dust fall flux [7] . Total alkalinity was determined in the laboratory by titration method. Sulphate (SO 4 -2 ) is a precipitate in an acidic medium after reacting with barium chloride (BaCl 2 ) [8] . For digestive purposes a certain amount of collected dust was at 120 o C for 24 hr, the digest was made using H 2 SO 4 and H 2 O 2 to convert it to solution by filtration. Sodium (Na + ) and potassium (K + ) determined by flam photometer digital flame analyzer samples were prepared as described by Kalra [10] . Nitrogen was determined by the Kjeldahl method, as described by Ryan et al nm, as described by Ryan et al. [11] and sample preparation was made as described by [10] . Magnesium (Mg +2 ) was determined, using atomic absorption [11] . Heavy metals (Cu ) were measured by atomic absorption spectrophotometer model (PYE UNICAM SP9 atomic absorption spectrophotometer). Samples were prepared as described by [11] . Radiation determined by the instrument Jhazaka Red [12] .
Result and discussion
A dust fall result in Kurdistan (Table 1) was 48.3 gm/m 2 per 2 months, with an average of 23.6. The present results are compared to those of Naddafi et al. [13] who found that the dust fall in USA and Palestine were much lower than in the Kurdistan region, The reason for differences refers to the fact that Iraq is surrounded by deserts, there is a shortage of rain fall and drought. The maximum dust fall was recorded in the Erbil-Kirkuk highway during Mar. and Apr. 2009. The reason behind this result is the fact that along the Kirkuk highway there are many cement factories, less vegetative cover and wind direction. In Syria, Jordan, Lebanon, northern Israel, and Southern Egypt dust fall occurs in both winter and spring [14] . During the period of this study, it was noticed that the dust fall occurred in every season in Iraq [15] . The amount of dust fall in Iran and India ranged from 3.0-91.3 g/m 2 /month which are higher than that of the dust fall amount in Kurdistan region. In this study, the value of indoor dust fall was 9.1 g/ m 2 /2 months and the minimum amount of dust fall recorded in Erbil-Kirkuk highway indoor house during Nov. and Dec. 2008. This result agrees with the study done in the western and southeastern part of Tehran by Pakseresht [16] who found the amount of dust fall was 17.97 g/m 2 /2 monthly. The recorded maximum value of total acidity was 33 mg 10.l -1 for indoors during Sept. and Dec. 2008. More indoor dust acidity than outdoor could be due to heat and cook fuel chemical composition and soil erosion [17, 18] . The minimum value of 7 mg 10.l -1 was observed at Erbil-Mosul highway during Mar. and Apr. 2009 (Table 2 ). This may be due to alkalinity particles in the atmosphere which are carried by wind from soil sources [4, 19, 20] .
Mostly alkalinity relates to hydroxides [22] carbonates and bicarbonate form such as borate, silicate and phosphate component [22] . The lowest dust value was recorded on the Shorsh and Erbil-Mosul highway 50 mg 10.l-1 during Jan. (Table 3) , this may be due to the arid region i.e. road from Erbil to Baghdad, which is poor in plant covers and the presence of cement factories and CaCO 3 and MgCO 3 along the road [18 24] .
Sulphate is abundant in the form of soil mineral, sulphur gases in the atmosphere and presents in rain water [11, 25, 26] . Maximum indoor sulphur value was 180 mg 10.l -1 recorded at the Erbil-Kirkuk highway indoor house during Sep. and Dec. 2008.
Also sulphate as a gas can enter the house with dust fall [27] . Sinclair et al. [28] stated that sulphate has the ability to attach with fine dust particles. The minimum value of 15 mg 10.l -1 was recorded at Bahirka village during Mar. and Apr. 2009 (Table 4) . This may be due to the absence of factories [11] . Pollutionspecies serves as a carrier for sulphate pollution [29, 30] .
Sodium is present in certain silicate minerals, its level in non-saline soil is relatively low. The normal range of sodium in soil ranged from 0.2 to 15 mg/l [31] . In this study the minimum value of 0.9 mg 0.3.l -1 was measured at Erbil- (Table 5) . Janitsky suggests that the high level of sodium may be due to the presence of large desert area and cement factories; that their dust might be carried by wind in southern and the middle part of Iraq. Potassium exists in soils in two forms; in the soil solution and at soil colloidal [18] . Temperature and moisture are important factors governing potassium abundance, the concentration range normally in soil extraction is from 5-50 mg/g. [31] . Fine airborne particles cause a significant indoor source [28] . In this study the maximum value was 66.7 mg 0. The high recorded value may be due to the spill and usage of fuel for house warming [17] . Indoor released gases increase nitrogen gases and increase indoor total nitrogen amount compared with outdoor [37] . Generally, the nitrogen deposition patterns in the northeast are related to three factors which are distance from large emission sources, latitude and elevation [38] .
The phosphorus concentration ranges normally encountered are given from soil extraction 0.3-8 mg/l [31] . In this study (Table 8) the maximum value of 6.3 mg 0.3.l -1 was recorded at Erbil-Kirkuk highway indoor house during Nov. and Dec. 2008. Small particles can enter into the houses and settle as dust [49] . In this respect, the phosphorus content of the fine sand and clay fraction was 0.02-0.17 % in the surface 5 cm of soil [34] . In the present study, the lowest value of 2.06 mg 0.3.l -1 was recorded at Bahirka village and the minimum value recorded may be due to a leaching factor by heavy rain fall in this area, whereas organic phosphorus tends to increase and decrease with the content of organic matter and hence is comparatively low in subsoil and high in surface soils so phosphor is leached by heavy rain [35] .
In this study more attention was paid to heavy metals (Cu (Tables 9-14) . In the present study the concentrations of Fe +3 , Zn
+2
, Cu +2 and pb +2 were higher in an indoor area due to the ability of these cations to attach with the finest particle and transfer to indoors [39, 40] .
In this work lead was found in high concentration at Erbil-Mosul road due to fuel burn, the presence of emission was especially in very heavy traffic [41, 42] . Generally Fe +3 > Pb +2 > Cu +2 a similar order was observed in the work of Ayodele and Gimba [43] . Trace element results indicated that these elements increased during the dust storms [4] , maybe originating from arid zones, or desert areas and from wave animation, coming by wind direction [44] [45] [46] [47] [48] . In relation to radiation, the dust and aerosol particles in the atmosphere influenced by radiation balance (diffusion, reflection and absorption) [49] . In the present study the maximum value recorded at Erbil-Kirkuk highway outdoor while the minimum value recorded at Erbil-Kirkuk highway house indoor. During this study no significant radiation was recorded [49] (Table 14) . 
Conclusion
Based on the results of this study, the following conclusions can be drawn: 1-Electrical conductivity value revealed that rain fall was rich in dissolved solids caused by dust deposition. 2-The water rainfall was rich in Na + and K + , while Fe, Cu and Mn were not detected. 3-Pb and Zn values were in the range of 0.7-0.8 mg/L. 4-The results indicate that the chemical properties of rainfall were mostly attributed to dust fall or dry deposition. 5-Indoor contamination is higher in most locations than outdoor dustfall.
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